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Ill IV 



AB There is provided a process for the preparation of a compound I [Rl, R3 = H, 
hydrocarbyl; R2 = H , substituent; X = H, substituent] or salts thereof, 
which comprises: (a) cyanating pyran II [Y = halo (preferably CI or Br); 
PI = H, protecting group; W = :0 or 0P2 ; P2 = H, protecting group] to give 
pyran II (Y = CN) ; (b) reducing pyran II (Y = CN) to give amine pyran II 
(Y = CH2NH2); (c) coupling II (Y = CH2NH2) with dicarbonyl compound, 
R1COCHXCHR2COR3 to give pyranol III; (d) when W = 0P2 , deprotecting and 
then oxidizing III to give pyranone IV; and (e) subjecting III [W = 0] or 
IV to ring-opening, and removal of any remaining protecting groups, to 
give pyrrole I. Thus, lipitor, the calcium salt of atorvastatin [I; Rl = 
CHMe2 , R2 = Ph, R3 = C6H4F-4, X = CONHPh] , was prepared from 
6- (chloromethyl ) tetrahydropyran-2 , 4-diol via methanolysis to the 
methylacetal, 0-benzylation with PhCH2Br in THF containing NaH, cyanation with 
KCN in DMSO, reduction with borane-THF complex, cyclocondesantion with 
4-FC6H4COCHPhCH(COCHMe2)C02Et in THF containing MeC02H, hydrogenolysis in MeOh 
containing catalytic Pd/C, hydrolysis with HC1 in aqueous MeOH to the lipitor 
lactone, Dess-Martin oxidation to the lipitor lactone, and saponification with 
Ca(OH) 2 . 

IT 840528-11-2P 

RL: RCT (Reactant) ; SPN (Synthetic preparation) ; PREP (Preparation) ; RACT 
(Reactant or reagent) 

(preparation and amidation of, with aniline; preparation of statins, 
particularly 

atorvastatin, and useful intermediates) 
RN 840528-11-2 CAPLUS 

CN 1H- Pyrrole- 3 -carboxylic acid, 5- (4 - f luorophenyl ) -2- ( 1-methylethyl ) -4- 

phenyl-1- [2- [tetrahydro- 6-methoxy-4- (phenylmethoxy) - 2H-pyran-2-yl] ethyl] - , 
ethyl ester (CA INDEX NAME) 
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1 2 3 4 5 7 8 9 10 11 12 13 14 15 16 17 18 22 23 24 25 26 27 30 

31 32 33 34 35 
chain bonds : 

1-29 2-28 3-19 4-13 5-8 19-20 19-21 21-22 
ring bonds : . 

1-2 1-5 2-3 3-4 4-5 7-8 7-12 8-9 9-10 10-11 11-12 13-14 13-18 14-15 15-16 
16-17 17-18 22-23 22-27 23-24 24-25 25-26 26-27 30-31 30-35 31-32 32-33 
33-34 34-35 
exact/norm bonds : 

1-2 1-5 1-29 2-3 2-28 3-4 3-19 4-5 4-13 5-8 19-20 19-21 21-22 30-31 30-35 
31-32 32-33 33-34 34-35 
normalized bonds : 

7-8 7-12 8-9 9-10 10-11 11-12 13-14 13-18 14-15 15-16 16-17 17-18 22-23 
22-27 23-24 24-25 25-26 26-27 
isolated ring systems : 

containing 1 : 7 : 13 : 22 : 30 : 
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chain nodes : 

19 20 21 28 29 36 37 
ring nodes : 

1 2 3 4 5 7 8 9 10 11 12 13 14 15 16 17 18 22 23 24 25 26 27 30 
31 32 33 34 35 
chain bonds : 

1-29 2-28 3-19 4-13 5-8 19-20 19-21 21-22 29-34 30-37 32-36 
ring bonds : 

1-2 1-5 2-3 3-4 4-5 7-8 7-12 8-9 9-10 10-11 11-12 13-14 13-18 14-15 15-16 
16-17 17-18 22-23 22-27 23-24 24-25 25-26 26-27 30-31 30-35 31-32 32-33 
33-34 34-35 
exact /norm bonds : 

1-2 1-5 1-29 2-3 2-28 3-4 3-19 4-5 4-13 5-8 19-20 19-21 21-22 29-34 30-31 
30-35 30-37 31-32 32-33 32-36 33-34 34-35 
normalized bonds : 

7-8 7-12 8-9 9-10 10-11 11-12 13-14 13-18 14-15 15-16 16-17 17-18 22-23 
22-27 23-24 24-25 25-26 26-27 
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AB The 


: present 


invention relates to a 


process 


for 


preparing C7 


intermediat 



their use in the preparation of pyrrole derivs . of a class that is effective at 
inhibiting the biosynthesis of cholesterol in humans, and more 
particularly to improved synthetic methods for preparing 3 , 5-dihydroxy- 7- 
pyrrol-l-ylheptanoic acids. Thus, Et 5 , 5-dimethoxy-3 -oxopentanoate was 
hydrogenated with Ru ( (R) -BINAP) C12 in MeOH to give (R) -Et 
5, 5-dimethoxy-3-hydroxypentanoate with 97.8% ee . 
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AB There is provided a process for the preparation of a compound I [Rl, R3 = H, 
hydrocarbyl; R2 = H, substituent; X = H, substituent] or salts thereof, 
which comprises: (a) cyanating pyran II [Y = halo (preferably CI or Br); 
PI = H, protecting group; W = :0 or OP2; P2 = H , protecting group] to give 
pyran II (Y = CN) ; (b) reducing pyran II (Y = CN) to give amine pyran II 
(Y = CH2NH2); (c) coupling II (Y = CH2NH2) with dicarbonyl compound, 
R1COCHXCHR2COR3 to give pyranol III; (d) when W = OP2 , deprotecting and 
then oxidizing III to give pyranone IV; and (e) subjecting III [W = O] or 
IV to ring-opening, and removal of any remaining protecting groups, to 
give pyrrole I. Thus, lipitor, the calcium salt of atorvastatin [I; Rl = 



CHMe2, R2 = Ph, R3 = C6H4F-4, X = CONHPh] , was prepared from 
6- (chloromethyl) tetrahydropyran- 2 , 4-diol via methanolysis to the 
methylacetal , O-benzylation with PhCH2Br in THF containing NaH, cyanation with 
KCN in DMSO, reduction with borane-THF complex, cyclocondesantion with 
4-FC6H4COCHPhCH(COCHMe2)C02Et in THF containing MeC02H, hydrogenolysis in MeOh 
containing catalytic Pd/C, hydrolysis with HC1 in aqueous MeOH to the lipitor 
lactone, Dess-Martin oxidation to the lipitor lactone, and saponification with 
Ca(OH) 2 . 
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LIS 96 L9 
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Lll 
L12 
L13 



=> s 114 and 115 

L16 3 L14 AND L15 



C : \Program Files\Stnexp\Queries\10563459-intermediate . str 




chain nodes 

7 

ring nodes : 

12 3 
chain bonds 

, 6-7 
ring bonds : 

1-2 1-6 
exact/norm bonds 

6-7 

exact bonds : 

1-2 1-6 2-3 

isolated ring systems 
containing 1 : 



2-3 3-4 4-5 5-6 



3-4 4-5 5-6 



Match level : 

l:Atom 2: Atom 3: Atom 4: Atom 5: Atom 6: Atom 7 : CLASS 
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chain nodes : 

19 20 21 28 29 
ring nodes : 

1 2 3 4 5 7 8 9 10 11 12 13 14 15 16 17 18 22 23 24 25 26 27 30 

31 32 33 34 35 
chain bonds : 

1-29 2-28 3-19 4-13 5-8 19-20 19-21 21-22 
ring bonds : 

1-2 1-5 2-3 3-4 4-5 7-8 7-12 8-9 9-10 10-11 11-12 13-14 13-18 14-15 15-16 
16-17 17-18 22-23 22-27 23-24 24-25 25-26 26-27 30-31 30-35 31-32 32-33 
33-34 34-35 
exact/norm bonds : 

1-2 1-5 1-29 2-3 2-28 3-4 3-19 4-5 4-13 5-8 19-20 19-21 21-22 30-31 30-35 
31-32 32-33 33-34 34-35 
normalized bonds : 

7-8 7-12 8-9 9-10 10-11 11-12 13-14 13-18 14-15 15-16 16-17 17-18 22-23 
22-27 23-24 24-25 25-26 26-27 
isolated ring systems : 

containing 1 : 7 : 13 : 22 : 30 : 



Match level : 

l:Atom 2: Atom 3 : Atom 4: Atom 5: Atom 7: Atom 8: Atom 9: Atom 10: Atom 11: Atom 
12: Atom 13: Atom 14:Atom 15: Atom 16: Atom 17:Atom 18: Atom 19: CLASS 20: CLASS 
21:CLASS 22:Atom 23:Atom 24:Atom 25:Atom 26:Atom 27:Atom 28:CLASS 29:CLASS 
30:Atom 31: Atom 32:Atom 33: Atom 34: Atom 35:Atom 36:Atom 
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TI Stable non- crystalline oral pharmaceutical formulation comprising HMG-CoA 

reductase inhibitor such as atorvastatin 
IN Palepu, Nageshwara; Kordikowski, Andreas; Zhang, Jiang; Duddu, Sarma; 

Lechuga, David; Kuo, Mei Chang 
PA Scidose, LLC, USA 
SO PCT Int. Appl., 103pp. 
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DT Patent" 
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OS MARPAT 147:308266 

AB One or more embodiments of the present invention relate to a formulation 
comprising an HMG-CoA reductase inhibitor, to co- formulations of HMG-CoA 
reductase inhibitors with excipients, to methods for preparing the 
formulations, pharmaceutical compns . comprising the formulations and to 
their use in medical treatment. Also provided are stable oral 
pharmaceutical formulations comprising HMG-CoA reductase inhibitors such 
as atorvastatin, an associated methods for their preparation and use of 
(administering) the stable oral pharmaceutical formulations and 

co- formulations . The formulations which result in desired, especially improved 
or enhanced, solubility or dissoln. characteristics, resulting in desired, 
especially 

improved or enhanced, bioavailability and/or pharmacokinetics. Thus, 
cof ormulation of atorvastatin calcium with an excipient, 

hydroxypropylcellulose, was prepared by mixing 8 0 g hydroxypropyl cellulose 
and 72 0 g atorvastatin calcium in methanol, with solvent removal using C02 
as antisolvent. 
IT 125995-03-1, Atorvastatin lactone 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(stable non- crystalline oral pharmaceutical formulation comprising HMG-CoA 
reductase inhibitor such as atorvastatin) 
RN 125995-03-1 CAPLUS 

CN 1H- Pyrrole- 3 -carboxamide, 5- (4 - f luorophenyl) -2- ( 1-methylethyl ) -N, 4- 

diphenyl-1- [2- [ (2R, 4R) - tetrahydro-4 -hydroxy- 6-oxo- 2H-pyran- 2-yl] ethyl] - 
(CA INDEX NAME) 



Absolute stereochemistry . 




PhNH 



IT 64044-51-5, Pharmatose 200M 

RL: THU (Therapeutic use) ; BIOL (Biological study) ; USES (Uses) 

(stable non- crystalline oral pharmaceutical formulation comprising HMG-CoA 
reductase inhibitor such as atorvastatin) 
RN 64044-51-5 CAPLUS 

CN D-Glucose, 4 -O- p-D-galactopyranosyl- , hydrate (1:1) (CA INDEX NAME) 
Absolute stereochemistry. Rotation ( + ) . 

► OH 



CHO 




H 2 0 
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TI Process for the preparation of statins, particularly atorvastatin, and 

useful intermediate compounds 
IN Moody, David John; Wiffen, Jonathan William 
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OS CASREACT 142:219082; MARPAT 142:219082 
GI 




I II 



OPl OH 




R3 R3 



III IV 



AB There is provided a process for the preparation of a compound I [Rl, R3 = H, 
hydrocarbyl; R2 = H, substituent; X = H, substituent] or salts thereof, 
which comprises: (a) cyanating pyran II [Y = halo (preferably Cl or Br); 
PI = H, protecting group; W = :0 or OP2 ; P2 = H, protecting group] to give 
pyran II (Y = CN) ; (b) reducing pyran II (Y = CN) to give amine pyran II 
(Y = CH2NH2) ; (c) coupling II (Y = CH2NH2) with dicarbonyl compound, 
R1COCHXCHR2COR3 to give pyranol III; (d) when W = OP2 , deprotecting and 
then oxidizing III to give pyranone IV; and (e) subjecting III [W = 0] or 
IV to ring -opening, and removal of any remaining protecting groups, to 
give pyrrole I. Thus, lipitor, the calcium salt of atorvastatin [I; Rl = 
CHMe2, R2 = Ph, R3 = C6H4F-4, X = CONHPh] , was prepared from 
6- (chloromethyl) tetrahydropyran- 2 , 4-diol via methanolysis to the 



methylacetal , O-benzylation with PhCH2Br in THF containing NaH, cyanation with 
KCN in DMSO, reduction with borane-THF complex, cyclocondesantion with 
4-FC6H4COCHPhCH(COCHMe2) C02Et in THF containing MeC02H, hydrogenolysis in MeOh 
containing catalytic Pd/C, hydrolysis with HC1 in aqueous MeOH to the lipitor 
lactone, Dess-Martin oxidation to the lipitor lactone, and saponification with 
Ca(0H)2. 

IT 159223-55-9 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(methanolysis of; preparation of statins, particularly atorvastatin, and 
useful intermediates) 

RN 159223-55-9 CAPLUS 

CN 2H-Pyran-2, 4-diol, 6- ( chloromethyl ) tetrahydro- (CA INDEX NAME) 




OH 



IT 840528-03-2P 

RL: RCT (Reactant) ; SPN (Synthetic preparation) ; PREP (Preparation) ; RACT 
(Reactant or reagent) 

(preparation and O-benzylation of; preparation of statins, particularly 
atorvastatin, and useful intermediates) 
RN 840528-03-2 CAPLUS 

CN 2H-Pyran-4-ol, 2- (chloromethyl) tetrahydro- 6-methoxy- (CA INDEX NAME) 



OMe 




CH 2 C1 



IT 840528-15-6P 

RL: RCT (Reactant) ; SPN (Synthetic preparation) ; PREP (Preparation) ; RACT 
(Reactant or reagent) 

(preparation and acid hydrolysis of; preparation of statins, particularly 
atorvastatin, and useful intermediates) 
RN 840528-15-6 CAPLUS 

CN 1H- Pyrrole- 3 -carboxamide , 5- (4-f luorophenyl) -2- ( 1-methylethyl ) -N, 4- 

diphenyl-1- [2- ( tetrahydro- 4 -hydroxy- 6 -methoxy- 2H-pyran- 2 -yl) ethyl] - (CA 
INDEX NAME) 




PhNH — C Ph 

II 

O 

840528-23-6P 

RL: RCT (Reactant) ; SPN (Synthetic preparation) ; PREP (Preparation) ; RACT 
(Reactant or reagent) 

(preparation and desilylation of; preparation of statins, particularly 
atorvastatin, and useful intermediates) 
840528-23-6 CAPLUS 

1H- Pyrrole- 3 - carboxamide , 1- [2- [ (2R, 4R) -4 - [ [ ( 1 , 1- 

dimethylethyl) dime thy lsilyl] oxy] tetrahydro- 6 -hydroxy- 2H-pyran-2 -yl] ethyl] - 
5- (4-f luorophenyl) -2- ( 1-methylethyl ) -N, 4 -diphenyl- (CA INDEX NAME) 

Absolute stereochemistry . 




Ph 



O 

IT 840528-13-4P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(preparation and hydrogenolytic debenzylation of; preparation of statins, 
particularly atorvastatin, and useful intermediates) 
RN 840528-13-4 CAPLUS 

CN 1H- Pyrrole- 3 -carboxamide, 5- (4 - f luorophenyl ) -2- (1-methylethyl) -N, 4- 

diphenyl-1- [2- [tetrahydro- 6- methoxy- 4- (phenylmethoxy) -2H-pyran-2-yl] ethyl] - 
(CA INDEX NAME) 




PhNH - C Ph 

II 

o 

IT 842162-99-6P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(preparation and reduction of; preparation of statins, particularly 
atorvastatin, and 

useful intermediates) 
RN 842162-99-6 CAPLUS 

CN 1H- Pyrrole- 3 -carboxamide, 1- [2- [ (2R, 4R) -4- [[(1,1- 

dimethylethyl) dimethyls ilyl] oxy] tetrahydro-6-oxo-2H-pyran-2-yl] ethyl] -5- (4- 
f luorophenyl) -2- ( 1-methylethyl ) -N, 4 -diphenyl- (CA INDEX NAME) 

Absolute stereochemistry . 




IT 840528-17-8P 

RL: RCT (Reactant) ; SPN (Synthetic preparation) ; PREP (Preparation) ; RACT 
(Reactant or reagent) 

(preparation and regioselective oxidation of, with Dess-Martin reagent; 
preparation 

of statins, particularly atorvastatin, and useful intermediates) 
RN 840528-17-8 CAPLUS 

CN 1H- Pyrrole- 3 -carboxamide, 5- (4 - f luorophenyl) -2- (1-methylethyl) -N, 4- 

diphenyl-1- [2- ( tetrahydro-4 , 6-dihydroxy-2H-pyran-2-yl ) ethyl] - (CA INDEX 
NAME) 




PhNH— C Ph 



II 

o 

IT 160449-60-5P 

RL: RCT (Reactant) ; SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(preparation and silylation or saponification of, with calcium hydroxide; 
preparation of 

statins, particularly atorvastatin, and useful intermediates) 
RN 160449-60-5 CAPLUS 

CN 1H- Pyrrole- 3 -carboxamide, 5- (4 - f luorophenyl ) -2- (1-methylethyl) -N, 4- 

diphenyl-1- [2- ( tetrahydro-4-hydroxy-6-oxo-2H-pyran-2-yl) ethyl] - (CA INDEX 
NAME) 




II 

O 

IT 125995-03-1 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(preparation of statins, particularly atorvastatin, and useful 
intermediates) 
RN 125995-03-1 CAPLUS 

CN 1H- Pyrrole- 3 -carboxamide, 5- (4 - f luorophenyl ) -2- (1-methylethyl) -N, 4- 

diphenyl-1- [2- [ (2R, 4R) - tetrahydro-4 -hydroxy- 6-oxo- 2H-pyran-2-yl] ethyl] - 
(CA INDEX NAME) 



Absolute stereochemistry. 




o 



IT 842163-03-5P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 

{preparation of statins, particularly atorvastatin, and useful 
intermediates) 
RN 842163-03-5 CAPLUS 

CN lH~Pyrrole-3-carboxamide, 5- ( 4 - f luorophenyl ) -2- ( 1-methylethyl ) -N, 4- 

diphenyl-1- [2- [ (2R, 4R) - tetrahydro-4 , 6-dihydroxy- 2H-pyran- 2 -yl] ethyl] - (CA 
INDEX NAME) 

Absolute stereochemistry. 




O 
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AB The invention describes a dry-granulated pharmaceutical composition comprising 
atorvastatin or a pharmaceutically acceptable salt thereof, as well as a 
dry-granulated pharmaceutical composition comprising atorvastatin or a 
pharmaceutically acceptable salt thereof in combination with at least one 
other active drug, methods for preparing said compns . , kits for containing such 
compns . , and a method of treating hypercholesterolemia and/or 
hyperlipidemia, osteoporosis, benign prostatic hyperplasia (BPH) , and 
Alzheimer's disease using a therapeutically effective amount of the 
pharmaceutical composition For example, atorvastatin tablets were prepared by 

a 

wet granulation of a composition containing 2.59 g of spray dried amorphous 
atorvastatin, 78.00 g of microcryst. cellulose, 101.41 g of lactose, 6.00 
g of croscarmellose sodium (Ac-Di-Sol) , and 4.000 g of hydroxypropyl 
cellulose (Klucel EXF) . To 175.0 g of the dried granules was added 5.469 
g of Ac-Di-Sol followed by 1.822 g of magnesium stearate and the mixture was 
compressed to give .apprx.250 tablets. After storage of tablets for 4 wk 



at 40° and 75% relative humidity, the level of atorvastatin lactone 
was 25.4%. 
IT 125995-03-1, Atorvastatin lactone 

RL: FMU (Formation, unclassified) ; FORM (Formation, nonpreparative) 

(preparation and stability of atorvastatin granulations, tablets and 
capsules) 
RN 125995-03-1 CAPLUS 

CN 1H- Pyrrole- 3 - carboxamide , 5- (4-f luorophenyl) -2- ( 1-methylethyl ) -N, 4- 

diphenyl-1- [2- [ (2R, 4R) - tetrahydro-4 -hydroxy- 6 -oxo-2H~pyran- 2 -yl] ethyl] - 
(CA INDEX NAME) 

Absolute stereochemistry. 




IT 63-42-3, Lactose 

RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses) 

(preparation and stability of atorvastatin granulations, tablets and 
capsules) 
RN 63-42-3 CAPLUS 

CN D-Glucose, 4 -0- p-D-galactopyranosyl- (CA INDEX NAME) 
Absolute stereochemistry. Rotation (+) . 
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uploading C: \program Files\stnoxp\0uerieB\l05634S9-synthe8is . str 




chain nodes : 

19 20 21 28 29 

ring nodes : 

1 2 3 4 5 7 6 9 10 11 12 13 14 15 16 17 18 22 23 24 25 26 27 
3D 31 32 33 34 35 
chain bonds : 

1-29 2-28 3-19 4-13 5-8 19-20 19-21 21-22 
ring bonds s 

1-2 1-5 2-3 3-4 4-5 7-8 7-12 8-9 9-10 10-11 11-12 13-14 13-18 14-15 
15-16 16-17 17-18 22-23 22-27 23-24 24-25 25-26 26-27 30-31 30-35 31-32 
32-33 33-34 
34-35 

exact/norm bonds : 

1-2 1-S 1-29 2-3 2-28 3-4 3-19 4-5 4-13 5-8 19-20 19-21 21-22 30-31 
30-35 31-32 32-33 33-34 34-36 
normalized bonds : 

7-B 7-12 8-9 9-10 10-11 11-12 13-14 13-18 14-15 15-16 16-17 17-18 22-23 
22-27 23-24 24-25 25-26 26-27 
isolated ring systems : 
containing 1 : 7 > 13 i 22 : 30 i 



Match level : 

l!Atom 2:Atom 3:AtOm 4 : Atom 5:Atom 7:AtOm 8:At0tn 9:AtO0> 10:Aton> ll:Atom 
12:Atom 13:AtOm 14 : Atom 15tAtOm 16:AtOm 17 : Atom 18:Atom 19:CLASS 20:CLASS 
21: CLASS 22 i Atop 

23:Atora 24;Atom 25:Atom 26:Atom 27:AtOIH 28:CLASS 29:CLASS 30:Atom 31:Atom 

32:ACom 33:AtOm 

34:Atom SSjAtOm 36:AtOm 

fragments assigned product role: 

containing l 
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3 REACTIONS) 



■> s 11 sss full 

FULL SEARCH INITIATED 10 : 57 : 11 FILE ' CAS REACT ' 
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100.0% DONE 604 VERIFIED 

SEARCH TIME: 00.00.01 
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59 DOCUMENTS 
11 DOCS 



11 SEA SSS FUL LI < 



7 6 REACTIONS) 



d 13 tot_. 

ANSWER : 



OF 11 CAS REACT COPYRIGHT 2008 ACS on STN 
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1. NaOH, water. Me oh 

2. H+, Water 

J. £nMe - 




REF: Mex. Pat. Appl . , 2000PA12407. 17 Jan 2006 
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XX 



O Ph C— NHPh 

I£_I?h~!:h_c_ pr-i 
o 

(step 2) 



1. Nl, NH3, H2. water. 

Me 2CHOH 
3. t-BuC02H. THF, 

Hexane 

3. hci, wat er. Me oH 

4. ■NaOH; wafer", ' 

t-BuOMe 

5. HCI, Water 

6 . PhMe 
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